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Abstract: A nithenium (Ru) compound which is useful as a catalyst for asymmetric 
hydrogenation; a diamine ligand; and a process for highly stereoselectively producing an 
optically active alcohol in high yield. The process comprises using a ruthenium compound 
represented by the general formula (1): Ru(Px)nl [DIAMINE] (X){Y) {wherein Px represents 
a phosphine ligand; DIAMINE represents an optically active diamine represented by the 
general formula (2): R1R2C*(NHR5)"(A)"R3R4C*(NH2) [wherein Rl to R4 each 
independently represents hydrogen, optionally substituted alkyl, etc.; A represents optionally 
substituted CI -3 alkylene optionally containing an ether bond, optionally substituted C3-8 
cycloalkylene, etc.; R5 represents optionally substituted alkyl, optionally substituted aralkyl, 
or optionally substituted aryl; and C* represents asymmetric carbon]; X and Y each 
independently represents an anion; and nl is an integer of 1 or 2} as a catalyst for asymmetric 
hydrogenation to produce a p-amino alcohol from an a-aminocarbonyl compound. [French] 
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(54) Title: RUTHENIUM COMPOUND, DIAMINE COMPOUND, AND PROCESS i^OR PRODUCING $ -AMiNO -ALCOHOL 

(57) Abstract; A nithcnium (Ru) compound which is useful as a catalyst for asymmetric hydrogenation; a diamine ligand; and a 
process for highly stcrcoselectively producing an optically active alcohol in high yield. The process comprises using a ruthenium 
compound represented by the general formula (1): Ru(Px)„i[DJAMTNE](X)(Y) (wherein Px represents a phosphine ligand; D!- 
AMINE represents an optically active diamine represented by the genera! fonnula (2)^ R^R2C*(NHR^)-(A)-R^R^C*(NH2) [wherein 
R^ to R*^ each independently represents hydrogen, optionally substituted alkyl, etc.; A represents optionally substituted Cj.j alky- 
lene optionally containing an ether bond, optionally substituted Cj.a eycloalkylene, etc.; R^ represents optionally substituted aikyl, 
optionally substituted aialk)4, or optionally substituted aiyl: and C* represents asymmetric carbon]; X and Y each independently 
represents an anioji; aiid nl is an integer of 1 or 2} as a catalyst for asymmelric hydrogenation to produce a j8 -amino alcohol from 
an or-aminocarbonyl compound. 
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4" h"X~ Ci^yx^^l/^X^^f y) 7'^ ;DIPAMP{1, 2 - h" 

X C CO-y h + 5/7 0.^;^) 7 Ji^;u.i^x7^ y 3 ;Duphos {CS 

2-ffX C^sXjJ^^y) 'O'-fe':/) } ;N0RPH0Si;5. (J? 

7x^;i'jj->x7^ y) - 2 - y :/:! ;Pnnp {n, n' -t"x- Ci^7x 

^;V*X7^y)-N, N' - {fx (1 -7 x—^l/Ji^^;!') U'^i^T ? >} ;P 
ROPHOS CI. 2-fc:'X- (v?7x^;l/*X7^ y) T'n^N^y) ;SKEWPH 

OS C2, 4 -ex- C>7^7x~;!/*x7^ y)^v^'y] ;SEGPH0S {CC5, 
6) , C5' , 6' ) -K'X C/ 'f-iy>i?:t^'>') h:y^:=-JV~2, 2' ~'J-(}V] 

t"x c-:^7 x-;i'*x7 ^y^} ; y vji?-;?>^3te^ffiffii?«»^ 2jigia&^^ #i 

ItlBD I AM I N E —illi^ (2) : 

R^R^C* (NHRO - (A) -R^R^C* CNHa) -^^^U^it^m'W^T X 

lt^R^-'R^®T;^+;i'Si UTJi^ 'gfij^U^ yf-;i/. n-7pe;v. 
V7*Pb°;K n-7'^;i/. sec-yg^;^^ t n~0^;K n-^^'y 
;K n~-N7'f-;V. n-:^^'^;K n~y-;V^ n 1 ~ 1 0 © 

{i\ i/^' p 7n t°;l/s v-^- P'Of-Jl/^ v'^^ p'N^i^;i'^^*^^{f Cti^o Tv;u+ 
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t^Tfe J:i<^o bTti^ ^f-;K j^^^K r a t°;u4|iOT;i'+Jl/^ ; ;^ 

A}±^ g^ffi^WLTl^T fecfc < ^~■r;^S#*-a■^rt,^Tt> Jct^C 1~C SOT 
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7'P t°;H^0C 1~C 6TJV + ;V^ ; ^ h^^i's a:. h^'>. 7'P#+'>#®C 1~C 

llrfB— jS^^ (2) -C*t>§tL'S'D I AMI NEt±^ j9^iifC{i. (3) : 

R^R^C* (NHR^) ~R*R*C* (NH^) R^-R'iSfcC/C*}*!'?® iPI 

miBD I AM I N E©»* Lt^Mflli bXJi^ ^fe^^tt M-^ f-;^- 1, 2 ~ 
7:a-;V-l, 2 -i:? yi^T ^ ^^JSte N-3:-9";V- 1, 2 x^;!/- 1, 
2 -ai^S' yi^T S afe^ffi'^ N-0'J?;l'- 1, 2-5?7x^Jl/-l, 2~Ji^'> 

^^^i^rsv^ N- (4 -'^vi^;v:t^e^'<vs>;v) ~1, 2 -e^^ x-;i/ 

-1, 2 "-3^^ >t^T i y> N-'f V^a bVV- 1. 2-v?7x-;W-l, 

jfe^fg-^N-pi 2. 4 -i^T S y >'^ 3fe^?StSN-^>>?-'i'- 2, 4 
-i?r 5 y jfei^MftN- C4 — ; y ^-^-^Z/i?;!/) -2. 4-i?T 

5y^y^^y> jfe^st^N-'f v:;^nif;v-2, 4-':>Tsy^>^>> *^f&^N 
^i?->> ^b^s-^N- (4 — w^}Vi!r^''y<y'j}\^^ -2. 5 -i?T 5 y ^^-y-^^ 
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^ y -/n t:;!/- 2 -T 5 y :/p 2' -T S y T'a t';!/ai-5^;v^ 
3t;^SttN-y 2 -T 5 y ~ 2 -7 2' -TSy-2' -:7 

- 2 -"7 X— 2' -T5y-2' -7 x^;l/^^;l/x-T-;K 5fe#SffiN 
— r V t?;i/- 2 -T 5 y - 2 -7 x^;i/jif-;v~- 2' -T5y~2' -7x-;i/ 

3fe^jS14N - y 1 , 3-i?T5y-l, 3~v?7x^;vrp 

5fe^JS'1*N~ (4 -^vi^;i';=r^i/0':?^v) -1, 3-i^T$y-i, 3- 
j?^' x^;J/7'D/~?y^ *^^ffiN--r v/p h°;v- 1, 3-v?T^y-l, 3-i?7 
:c^;^rD/^°^'^ 3l£i#?gftN-y 1, 4 -i^7x>=.;u7'^ 

7x^;U7'^>'> afe^ffittN--r V7'nfc';l/-l, 4~v^T£y-l, A-'Jyx.^ 

^^mm- CN-y 1 -T 5 y x^;^) - 2- (1 -T 5 y x^;i/) 
■i?^>'. ^fc^^t-Bi 1 - { 1 - [ N - (4:-^>'JJV^^'yO'JJ^:> T5y]x^;V)--2 

- (1 -T a y x^;i/) -^y-fe'y^ (N-^r VT^D 1 -T s y X 
g^;v) -2 - (l~T5y xf-;i/) -^ynf y^ ^is^g'^N-y >'^' p-^^^n^y 

y>:;f;P;f^y'^y - y p^^if-y ^ y> ife#?glf^N--f V7*a h';v~i/ 
i^p^^ij-ye^r 5 y^:d<^ff&nso 

©:<7;U?i?^y;l^S> 7KWi^^ y xh^-y^ 7°P5f>*i^> v 7'p j^?^ 'y^ 7" 
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a) i/^7;^^^^;Wb'^% (2 b) i^^fflS-iirT-r a (2 c) ^#fc<D-fe (X^ 
I) > cti^jSS'Sr^xii^^lB^^trmxt-'SCifCcfct) CX^ii) ^ mMiUt^m (2) 

5> (2d) ^m^VX. Ctl'^lMTl^^miZ^^Xit'^m C2) jc^^-r?. C<>:fe-e 

(X^Ill) o 

S^Mf^i UTM<<^e.t^a5fe^Sfe^£N -Ti^;Vi^T 5 > C2a) tVXU^ 
{i\ (IR, 2 R) -N-'-<y-:^;i/:t*>':'7;vi-;^;p- 1, 2->*7x^;p-i. 2 

--J^^>^^TSy^ (IS, 2 S) -N-'^>'i^;b^4^'>:*-'l'5t*— -'I'- 1, 2-i^7 
2~^^yi>ri>^ (IR. 2 R) -N-'f y T'P t?;l/:^+i/:*;i/jf? 
-^I'-l, 2-:^^>'Jri>^ (IS, 2S)-N--fy::f 

P t:;V;*-+i';^7;l''^*-;V- 1, 2 -i^3^x^;i/- 1. 2-^^>^^T^>> (IR. 

2R) -N-^vy-fiV- 1, 2 -^^:7x^;i/- 1, 2-^^yi^TSy> (IS, 
2 s) -N-^^/vV;!'- 1, 2~i?yx^;v-l, 2~^^>s^T^>'> (IR, 
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2R) -N-T-fe^^V'- 1, 2 - v'^x-;!/- 1, 2-:^^>'J7%y^ CIS, 2 
S) -N-T-fef-^W- 1, 2-5^7^.1-;^- 1, 2-J^^>e^T5>^ (IR, 2R) 

V') ^ uur^i-)^-i, 2-=Jy (is, 

2 S) -N- h ^ paT-fe^;V- 1, 2 1, 2-^^yi?T5>> 
(IR, 2R) -N- h y ■7;l/;tnT-fe^;W- 1. 2 - i?:7 ^ 1 , 2-^^> 
i^T£>s CIS, 2 S) -N- h y 7.»l/:ta7"te^;l'- 1, 2-5^7x^7^-1, 

C2R, 4R) -N-^>e^;P;r4^J^:<;;V**-;W-2, 4 - J^T ^ y ^ ^'^ (2 
s, 4 s) -N--^>":^;V:t+'>??7;i/5}^°^;t'~2, 4 - e^r 5 y C2R, 
5R) -N"Oi^;i';a-^v'/!7;wjK-;i/- 2, 5 - e^r s y^+iJ-^^ l- Cn-^ 

j?;i/^4^'>?57;i/#':=-;^- 1 CR) -T^y^^;t^) -2 - (1 (R) -r^y^f- 
;v) '<;y'fe*>^ 1- CN--^y 1 CS) ~Tiy.x5^;w) - 
2" CI CS) -TSyj:-^JV') OHfy. CIR, 2R) N -'^ V 

i/j!; n's^-y-^i^r ^ CIS, 2 S) -N-O-:?;^:^^^:*?;^**-;!/ 

D'N4^i#-yi?T s >'^ CIR, 2 R) -N-<r v^o tr;^4-^'>3^?;^^^^<=-;^- 
iyi> p^+iJ->i?T ^ (IS, 2 S) -N--f VT'P bf;!/:^^'^:!??;^*'-;!/-;^ 
p^^f-y i^T 5 (IR. 2 R) -N-^vV'l';v->'^ p-^^1J-Vv^T ^ >^ 
(IS, 2 S) -N-0^y'-r7l/-'>i^P'N4^i?->i?T S (IR. 2R) -N- 
T^=f'}V-l/{7 vi^^'fVJT 1"^-^ (IS, 2 S) -N-T-fef-^V-S^^' a'\^-y- 

?«7;i/jf:-;Wb^i^ (2b) o^#:«tUT{±> ^j^;i/AT;i/-r t T-fehT 

JiiaXjg I ©S^Sfi^ 0-if>> T- h7 t Kn>"7>'s i?ai'?^;l/Ji-T' 

> C2a) <i:/!7;W^:~;Wb'&# C2b) ^ESK^^ir^-fiS^a*)^^;;^?**- J: o T^T^tiSo 

;^;t/4?^;Hb-&tJ C2b) <D«MSi*^ ^ti^SI^^J: N - T -y;!' T $ V (2 a) 1 

11 



wo 02/055477 PCT/JP02/00191 

•€-;i/}::5«*L'T> 0-(g*;w^»t U< {tl^^^w-B^^^vo^fflt^feSo 

mmm-^nt^ti^o ^mmmitmns^i smmmmx-^^^ M^-^^n^mt 

> (2d) O'if^s h;l/a:.>> 7"h7bKu:7^>N j:.^;Vx--r;^s 

-^i^^^y^ /^y-^i'^ x^y~;K Xi* cn6>o?S'&^S'=f 

T^i'^ y i UTt*. TKM^b^ h y "^A, 7KM4)^t! y -^A, b y a, ^m;^? y 
8-1 8^[aM-??^^-r§o 

izm-^x. (2e) c^*f»> R"^ R"' tts ^ti^ti3ife3iUT7K^m^. sm 

12 



wo 02/055477 



PCT/JP02/00191 



CCtfs a#:S&:^i:R^\ R^'^' . R", R^" i bT R ^-R* i |^^Ofi3^^;&^^ff 



^^?Sttf4:J^T5 y (2e) ©i^fflSJ*. ^N^-f K^fc^l^ (2 f ) 1*^V{;:MU-C. 
•r;K -C^^ h^iycc^^y^ i>^4=•1^■>^ ^i5^y-;K a:.^' y X{i:^tie>Ofg 

(1) xm-^ti^ji^f-~^j.^t'^^=^mm:'r^fcii><Dmmmmtbxit. o 
«> i«> a-iis sm. Rtf-^ iKMrn^f-mojuy^^^ Am4^^m^^?> c ti}^x^ ?>o 

bfc/Npy y-ffc;!/-?^^";? A^fc-^i^, C2:^'fb;vx-'5' a (-^vHfy) ] ~mw^ C2 
:^/fb;!/-7^^.> A Cp - y) ] C2:®'ffc;i'7=-~'> A C h y ^ y) ] 




.23 



13 



wo 02/05S477 PCT/JP02/00191 

(1) ■^m^ti^ji^f-^'y ^^t^'^^mm^-r?>^mti'Xit. mm 
tu:s>}Vf^^J^^Wi^t^7.y^ym^'^ (Px) RrfPT^ymm- (d i am i 

NE) ^^SJES^-iirTf^SCi^^Tt-S m^Mm^ ^f^X^^f Z^W.^^ CP 

x) :&0ti?T5 ^lEfe^ CD I AM I NE) ©ali^J^^E;)li^^{C#{Cflj^^i^S:^^o 
C:tlfe®i4it:t5*0'=f'"^t>> Angew. C h e m. Int. Ed. , 3 7r 17 
0 3 CI 9 9 8) {cfB«^<D^?feCtp|!i!iLfc2«Jl/-r-'C' 

-^a;?.!*. 2«®^^r-^A/Nv4' K^*i*xy ^ yiB®^ CP x) om^^ 
m^MW^. %^m^i?T l> (DIAMINE) ^Jn^^Cl it?> -fig^ ( 1 ) ^ 
nl = l^ (X) CY) ==Ha Ij-Cfe^^Vx-tTA^t-ir'-^^iiit-rSCt^^T'^^ (H 

a 1 f±/NP'7yMi^-(':^y^^1-) o 

T^/i-mW ; ^ ^ V ";i/> x^y-;i/. 2":/D-'^V-;K :/r5^/-;K '^:/i?;UT 

}\,u~}ymcDT )Vu~-}Vm^U ; T-fe b~ b Tj;l/*gcDJ=- h ') ; N, N - ^ 

5=-;l/xi^;l/Ar i K (DMF) ^ N - p« fc°a <J F>> y ^;i/x;v*^i^ K (DM 

SO) m(^nf^\^>'^M^'^m^mmts^mi<oM. 

■^iz^ mmcommMiU^ »® l g{c^bT> ^s^^ l m i ~i O Om i ff^ 
U<i4 1nil~10ml ©ipgffi-C'fe So ElS^ 0^0-2 0 ot;©^^ ^^f t b < iilim 

14 



wo 02/055477 PCT/JPO2/O0191 

#«^Cnl==l. (X) CY) =H a 1 ,) ^#§Clt:&^t?^ So c:©KJSt*^ liriB© 

- 1 0 0''C~2 0 O^C^ Iff* U< ii - 1 0''C~5 0 °CG>fiMBT'MfE§-*§ C 
i{cg;f3. 5i*jS-r^--^5?; (1) T'^§5iT-^''^-5"-^^^b#® Cn 1 -1. CX) (Y) 

= Ha I2) ^#§C: <J:*^T"§So 

$ G>5-> #&tifcT 5 y-^x^ y-^l/T^^'i? A^Nv-i" K^#^fc^ ^^'t'N 
^Mf&^-ttSCliJCj^-^T. -^3S; (1 : n 1 1. (X) (Y) -H,) r^Sn^T 

y jvmi^^ h U ; DMP> N - / t iz vi 'J DM S 0^O#yp h > 

:Lc-^m^^^ti^mMtLxit. mM.ii^ koh. koch^, koch (CH3) 

KCioH, > K^C O3. N a OH. N a O CH^ , N a OCH (CH^ ) ^ . N a^CO 
3 . L i OH. L i OCH3 . L i 0 CH CCH3 ) 2. C a COH) C a C Oa. 
Mg (OEt) 2^<Z)r;P:«7 'J> T;^* ';±li^«©?jc^'fli«^> :^fe^l^5*41lT 

^mcoM*<t UTtt. Sffi 1 g tcMbT. aS> 1 m i ~ 1 0 0 m 1 UM. * 
U<l*lml~10ml ©ISST'fe^o Rf£5i> - 1 0 0'C'-2 0 0°C®r^> 

15 



wo 02/055477 PCT/JP02/00191 

Offi®;i^-r^^'A^#t L/TJ*> m^it^ Rti (COD) (COT) *i 
mf^tl^o dCT. CODJil, 3-'>^'n^^^'i^j:.y^^ COT{il, 3, 5 

T-l? h h ; DMF^ N-;ff'jV€x3 U K>'> DMSO^cd 

mmomm&it. m i g sc^lt. i m i ~ i o o m i mm. 

Im 1 ~1 Om 1 £D®iaT'3b§o 7jc^;9"x® i UT li^ JS^^ 1-2 0 O^BE^ 
(8) :Ra-CO-CH (Rb) - R c tl^ a - T 5 y 'ir h y^o:^^?^^ 

— ;W 1 "'1' V >^n^-;K 2->^T-™;K S-t't^^/K 1, 3 

16 



wo 02/055477 PCT/jnP02/00191 

uTJV^jvmtVXiU m^it. >>^'Droe;l/^ i/^^oT'^JK i/^'a^>^;K 

a - ;^ f- ;K > a, a - P / 'f-jVKy i? a - s.'f-JV^y i? JVM^O^^WL 

;^^ V =f T V y t° y P t° ^ h° ^ ^ ^ > y -< 5 y y < 

> y f 5 y y ^ > T V' y ;k + / y ;w t > h 9 -f > K y -7 :^ 

S o 

g^^UTiy> y ^;^aig^;i/T s y > i?7x^;i/T5y> i^oe^^^vr^ys •7i^;u 
bVi'^ ^v/atf;v. sec-:;^g^;K t-y^g^;K 'n^^':^;!/^ 

t°o-;K 'r^^^y-;v> 

17 



wo 02/055477 PCT/JP02/00191 

Rbti. T^-M^ (9) ^ C10)> (1 1) cDt^Tti^^o^^^-to 

(9) R'CO CR'') N- 
(1 0) R'C 0 CR^C O) N- 
(1 1) R^R^N- 

-rvT'ptf^K n~-/i^;K sec~-/f-;i/s t-y^;K n-<y^;K ^fv-^^ 
t^JTO^^K t-'^y^^K n-^4=-i';K n -^:/^;i/*^©|^^t!t 1 ~ 

ji^mm<DmmWiB^S(Di^'!7 uTJi'^jvm ; y 2 =f-j^^y ^^^^^ 2- 

i/7x-;K 2-^'anyx^;V> 2-t"^;V7x^;K 3- ;<f-;U7x^;K 3- 
a:.^;i/7 x^;^^ 3 -'f V/n t?;l/7 x:=.;l/^ 3->< h^^i^^x—JW S-^'ony 
3 -h*~;i'7xc=.;w 4 x-;K 4 x^;K 4~-^y 
■:^p t°;V7 x™;v^ 4 - t -r/f-;^:? x™;v^ 4 - t*^;V7 x— ^ ^ 
4^'>UiVN 2-:^7f•JK T>hy;v^ 7x:^y^U;^> > 

18 



wo 02/055477 PCT/JP02/00191 

v-^'p^^^/K i/^a^^v'iK n 3 - 

^•v'^ 2 v:/n e;V7 + 2 - t x / ^^•v'^ 2--y!-^i''7x 
y4=-v'^ 2 p o 7 X y v'^ 2 - ti"— ^-y^ 3- y X y 4=-^/^ 3 

xy 3 --r V :/p bVi/-7 X y 3 -y h + i'? X y + 3- 
ni3 -7 X y +'>s 3 - f-^i'^xy ^^v'^ 4 -y 9^^1/7 xy ^'^s 4-«i.^-'^'7x 
y + i/^ 4--f V7"a eii/7xy 4 " t -:/f-7V:7xy ^i/. 4-t:'-;i'7x 

^4=-V. 4 -^^ n i3'<yi*;l/:^ + i/^ 4 - y f-^K > e^;U:t+ b 

omthXlU ^ I y ^ I 1, 2-5^^^ P'\^i^ 

>:^7;^5^C^•y- ^ h% 2, 4. 6- h y :t+V b'-^U a-tf'J K^^^-f 5 YM 

T5y> 3 -y h + s/^>y^;i/T ^ y^ 2 -^^ d d~ 4 -y h ^^s^^^^^/^f ^I'T ? 
ya^®T^/;VT 5 y S ; e?^>vM;vT s y X'#cd-:?tv';vt sy^;N-T-fe5^ 
;i'N -y f-iPT 5 y > N-'O yv;i/-N -y f-jUT 5 y ^ N-T'irf';i'~N-a:.f- 

;VT ^ y^ N-^>'/-t';l'-N-:iif-jV'T 5 J ^ N -T-k^;V- N -'O i^^PT 5 y^ 

N~w^y-/^;i/-N-^:/':>;i/Ti y. 4 -y v^/^Ji/y ^^V7 ^ y»^<DN 

-T^V^;i/-N~Ti/';l/T i yS ; N - T-fef-;!/- N •- y x^^-'l'T 5 y^ N-T-fe^- 
;V-N - 4 - y f-il'"? r -=-JVT ^ y ^N-~T-fef-;V"N - 2 - ^ D D -7 X — ^UT 5 y ^ 
N-T-fe^-'W-N- 2, 4 -i^^ P D 7 x^;i/T s y ^ N-'^yt^^V-N ~7 x<r^;^ 

T5y> N-^>"7;i/~N~4 -y x-;i'7 s y . N-^y^^jv-N-a-i' 

^^7x^->^Tiy^ N -'"s:/ N - 2 , 4 - J^rJ' n o 7 x— x y S^ON 
-r >; -;i'-N-Ti/;i'T 5 y ^ ; 
N-y h^e/:^;i/fj?^;v-N-y f-;vr 5 y s N-x h^i//f?;u^c^;v-N-y ^ 

;l/T5y> N-y h + ^>;^7;l'jJ?~;i/-N"X^;l/T 5 y ^ N-Ji h^i^J^^.H/^—^W- 
19 



wo 02/055477 PCT/JP02/00191 

N- t - y h^iyi7Jp7i^:^}U~'N~'TY^iyT i y N ™ T;i/n + i^;^ 

-n-t;v^;i/t i jm ; N-y h^i^^^r^u^^^^i'-N -y g^jUT 5 N-Ji h4=• 
->;!7;^.-^?^;^-N-y f-;i/T ? y > N-y h^'>??7;t/;j^^~;V-N-a:.f-;i/T S y. N 

;VT5y^ N-'f v:/'n!}?4^'>/!7;l/;fC;z;i/-N-y f-;i/T 5 y > N - ^ h ^ j{7;i/-i-" 

^;i/-N-~aig^;i'T 5 y ^ N- t h^i':^;i/rt?— ;^-N-y ^^jVT 5 y > N-t 
r)^^jUT ? y ^ ; 

^':;5?;k;^":=.;!/-~N-:7^^;l/T ? y >N - >^ h N ~ 7 *^;i/T ^ y^ 

-N-T y -;WT 5 y s ; N-y g^;b-y ^;Px;i/!j^^;VT ;y^ N-x'f-;p-y^ 
;l'X;V!#;^;PT 5 y > N- e;l/-y ^;t/x;i/*~;i^T 5 y^ N --Y V T'n b°;i/- 
y ^;^x;uxH™;i/T s y ^ N-<;y i>';[/~y ^;Px;i/*^;t/T 5 y > N-7>;u-y 

x;i/?J-s~;i/T 5 y ^ N - y f-;l/-^n h°;l/x;l/?}^™;i/T 5 y > N-x^;v~:/pi f ;u 

rp b°;i'x;i/:!j!^;i'T i y ^ N-y f-;i/-yf-;i/x;i/>i^-;i/T S y > N-aig^;v-r 
f-;i/x;i/53^^;i/T ^ y-, N-y t -rg^;l/x;l/ji^>^;i/T 5 y ^ N-ai5^;i/-t 
-7'f-;i'X;i/^^;UT 5 y ^ N-y 7 jt™;Px;P^-=.;PT 5 y . N-jcf-;i/- 
7 i^;ux;i'*.=-;V7 ? y ^ N y x ^;Px;l/*~;PT S y ^ N-y^;l/ 

- 4 - y ^^1^7 ;i/x;i/?j^^jPT 5 y > N~-^>'v?;v- 4 -y f-;i/7 *^;Vx;Uji^ 
— ^VTSy^ N - jc^;U- 2 - D n 7 ji^;l/X;l/jf;>=:.;l/T ^ y > N-y^J^^t^-E, 

4 -J?;!^ n P7x-;i/x;i/jf;— ;UT ? y ^l^©N-T;i'4^;u-T;V4=-;ux;i/5f:^;UT 

5 y SXi*N-T;U4^;V-eiil7 xc::;l'X;Vjf!^;VT 5 y ^ ; 
N-7^c:i;l/~y ^;i/x;l/i}^^;WT 5 y - 7 x~;i/- ji^;l/x;i/ji^-7VT 5 y. 

N-7 x~;w~rp fc*';l/x;^?J-^^;^T sy. N-7x^;V'--rv:rp 

ri/^ N-7x~;v-:/^;i/x;i'>j^::^;U7 5 y> N - 7 x-;i/- t -7>;wx;kjjs 

20 



wo 02/055477 PCT/JP02/00191 

T ;ux;i/*~;i/T 5 y^ N--7 x^;v- 2 -^^ n p ^i— -'I'T ^ y > 

N__:7^:::.;i._2, 4 - 5? D p 7 x ^;^x;v*~;i'T 5 y S^©N-T.U -^Iz-T 

K-f 4 -y ^;i/7^;^-f 5 K-f^W 4 -• n ~y^;i^7:^'/!/'r 5 K^f^K 

2, 4, 6 - b U tf'^'J 1 -'I'^K a-tfUKV-l 

^JVKM\^X. 1/5 0-1/2, 0 0 0, 0 0 O-^^^K L'< 5^1/5 0 0 ~ 
1/5 0 0, 0 0 Ol&^>'^cr>l5®"^2i&§o 

^it-^m^m^^z^^^t. -ir h yiis,E/^M{cJ: i9^^^^snbT> tR^^x^k^ 

':7A^#^k#i^l^^V{cML/^ 2-5 0 0, 0 0 O^t^^K If* L< 14. 2-5, 0 

c:^7?^t,^e>n^»i:bx5*. -ISs^ Cl 3) ; (Mb) p (Z) , Mb 

is^ii-^^m.^<Dmm-mt hxn^ koh. ko ch^. koch cch,) a. k CioHe> 

K^COa. NaOH. N a O C H3 N a O C H (CH, ) , . Na^CO, . L i O 

H. L i 0 OH3 . L i 0 CH CCH3 ) C a (OH) 2. C a C03> Mg (OE 
t) a^©T;U;^? U . 7 ^) ±m.^W,(^7Kmm. mS»5l/>«4»Ty-t^'?A^^ 

21 



wo 02/055477 PCT/JP02/00191 

}UT--t?j^m') . y >4t^m cp x) ^z^pt ^ v^t^m cd i am i ne) t^m^ 
x^^it^m (DIAMINE) i:^si3*t;:KJ5igt-S/!inbT> ^£^M^cl;c;DT^^^® 

«'i!$}c$Hjm?i^i: < N jia^l^L'Tffii/^s d t^^^^^o M^fi. ^v'l'y 
:^mo^sT3^y^7^mt:^1^^Mli^J^^^VJ^—f-JK THF^ 1, 2-v?/h^"> 

;utfni; Ky. DMS O^^-XT-oM^^^-^tf^l^^a?^^ ; S-Ofcne.® 2®iiii± 
Slits E;^J ^ CD S JS:^# KX-^xm-^^^ <^ ^ B RJc^ ^^-f i> o 



22 



wo 02/055477 



PCT/JP02/00191 



NMRX^i? bil/ : V a r i a n GEMINI-300 (/^UT^ttll) 

m^m :jAsco Dip~36o cu^^it cm w) 

^mmi^^^^hi^^y-i- ;LC"10Advp. SPD-lOAvp 



C###ai) CIS, 2 s) -N-^v^^;v:4-4•■>:^;^^^^^^- 1. 2™i^7x-;w 

"1, 2-'3^^yi^T5.y(Q^^ 



(IS, 2S) "1. 2~v^-7:c-;V"l, 2-i^^^-:^T5 ^'l 3. 85g (6 
5. 2mmo 1) CD^'oa*;l'A3 0 Oml^||g{w^ i^ap^mOv?;U3. 3ml 
(2 1. 7mmo 1 ) ^ O°CTi0-5 < i®Tb^ ?®T^7^> MiC^a-Cl 9lltia 

^H-NMR(CDCl3, 5ppm) :T. 5-7. 3 (m, 15 H), 6. 6 (d, 
IH) , 5. 1-4. 8 (m. 3H) , 4. 4 (d, 1 H) [a3„"-^ = " 10. 7 5" 
Cc = l. 00, CHCI3) 

T?>ctK^^ (IS, 2S) -1, 2-i^:7x~;V'- 1, 2-^r?:^':?T5 >'7. 
7 8 g^HIJRbfco 




Ph 



PhCHjOca 




23 



PCT/JP02/00191 



Me 




cat.Pd-C 

(IS, 2 S) -N~Ky'Jj]/^^iyij}]^^:^JU-l, 2 - ^ --'t/- 1 , 2 - 
i?r^y-3^3^>l. Og (2. 89mmol) ^J^rJ^ y-;l/20ml tT-feh^Bm 
1 ©M-^^SK^f^^-^N OViZ}^^Vft^^ mW5Tal ^m^fz., :iomMiZ^ 7jc 
l^'fb^'i'lg:^ h'J'^7A0. 68g (ISmmol) 0 "€1?^^ U^i::^^ i=>x WlM^z 

S^i?7R^m-^^''^'>'i'/>*-c^iabfc^> J^£Em«i-§:ii:lj:J;»). (IS, 2 S) 
-N-^yt^JV^^i/:^Jl^fi^:=-jV--N' --f V 1 , 2 - ;V- 1, 

±IB-r#fc (IS, 2S) -N~Oi^;W:t^i^;^7;l/4?— ;W~N' -'fvyph'';!/ 

24 



WO 02/055477 

(##fii2) (IS, 2 s) -N--r v/P t*;v-• 




wo 02/055477 PCT/JP02/001*>1 

-1, 2-v?'7a.c:.;i'-l, ^ > 1. Og C2. 57mmo 1> 

^ y -JU5 0ml izmmv. 5%^<^P^ ^^-r^y CPd-O 3. 5g 

iH-NMR<CDCl3, Sppm) :7. iCm, 10H)>4. 0(d, IH)^ 
3. 8 (d, 1 H) . 2. 5 Cm, 1 H) , 1. 7 (b s. SH) , 
1. 0 (d, 6H) [a]„^^ = "53. 1° (c = 3. 53. EtOH) 



i^mmS) (IS, 2S) -N~ i4-^y'JJl^:t^iy<yP*}'Ty) -N' 



9 

CX)CHNs,^^Ph 

* 4-PhCH20-PhCH0 



PhH 



,co6hn 



HC=N 




(IS, 2 S) 2 - :7 1 , 2- 

ai^>e?T£Vl. 53g (4. 42mmol) ©^f a pvJ^JUA 3 0ml m^K^ 4 
-^y i^;l/;e-^i/^:^Xr.'^x t K 0. 9 3 7 g (4. 4 2 mm o I ) U4=- ^ 5 

4% 

^H-NMR(CDCl3. 5ppm) :7. 8(s, IH), 7. 6(d, 2H), 
7. 5-7. l(m, 20 H), 7. 0(d. 2H), 6. 3(d, IH), 5. 3 
Cb r, IH) . 5. 1 Cs, 2H) , 5. 0 (b r s, 2 H) . 4. 6 Cb r. 1 
H) 

25 



wo 02/055477 

[a]o"-^--10. 75° (c-1. 00, CHCI3) 



PCT/JP02/00191 



o 

* 



H, 




HaCXD 



HOT ^ 



Ph 



^37y _;Vi:f- t V©1 : liS-^^f^S Cm UC> CIS, 2S)- 

(4 'XV 'J r'y) -N' -^y P jV^—jV- 1 , 

2 - 1 , 2 -^iJ' Vi^T ^ VT. 45g (13. 8mmo 1) <h5%/"? 

=^Wimir^z.tK^'^xmmi\:.'^^'^2. 1 3 g#tCo JR^4 8% 
^H-NMR(CDCl3. «5ppm) :7. 6-7. 1 (m. 10 H), 7. 0 (d, 
2H) , 6. 7 Cd, 2H) , 4. 0 (d. 1 H) , 3. 7 (d, 1 H) , 
3. 6 Cd, 1 H) , 3. 4 (d, 1 H) 



[a3; 



' = - 10. 7 5° (c = 1. 0 0, CHC 1 3) 



CMM2) (IS, 2S) -N- (4 -O'^^^l'^r^^^Vi^/t') -1. 




26 



wo 02/055477 PCT/JP02/00191 

CIS, 2S) -N~ (4- t Kn^v'^vy;p) -1, 2 -i^"7 *^;V- 1, 2 
-j:.^ypri>0. 32g(l. 0 1 mm o 1 ) ©tf7KN, N - / AT 
^ K (DMF) m 1 tc, 7Kmit^ by'>A24. Omg (1. Olmmol) 

^m^x^ mm.x'2mmmwhf^<Dt>.K}tM^^\z<y'j^^'fr3 1 KiTimg (i. 

0 Immo 1) ^^3lWUT> $ e>f::^©"t:-4ltfim#Ufeo KES?t^7]c{cfe mm 

^ -71/) ktSMo. ^ta^b-^tj mr. TD I AM I NE (2- 1) J t^>0o ) 

^£•2 1 2mg#fCo JR^5 3% 

^H-NMR CCDClj, 5ppm) :7. 5~7. 1 (m, 17 H), 6. 9 (d, 
2H) , 5. 0 (s, 2H) , 4. 0 Cd, 1 H) . 3. 7 (d. 1 H) , 3, 6 (d, 
1 H) , 3. 4 Cd, 1 H) 
ta]o^'>=17. 9' Cc = 0. 28, EtOH) 

(.mnm s ) 

CIR, 2 R) - (N- (4--^yi^JU^^iy<:y':^J]y)) P y U > PT 

CIR, 2R) -i^:7 ji^;PJif-lx>i^T S y 9. 4 3gC4 4. 4mmoi)®i|7K 
if 0 0ml 4-0 P Jl^:t ^ <y JVi^ p U K3, 4 5 gCl 4. 

CIR, 2R) :t^;vx^ L/Vv'T ^ :/iim*i^^S!lbfco sm^u 

t) -x/<;i? J?^^^*^. la^M^i^ y V Ai!^ a-T h r 

5:7 ^ - Ci' a n*;VA : y ^ y -;v =8 : 1) i^X^mm-r^^^B^t-t^ CI 
R, 2R) " C4 ;l'^ + '>'<>v^-'^) x™;Vxf-L^ Vi^T i >^3. 7 

IH-NMRCCDCI3) 5:2. 3 C3H, bs), 3. 4 CIH. d), 3. 6 
CIH, d). 3. 7 CIH, d), 4. 0 CIH, d). 5. 0 C2H, s), 6. 9 
C2 H, s), 7. 2 CI 7H, m) 



C^m#i4) 
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CIR, 2R5 - CN- (3, 5 -i^y b^i/-^ VJ^^l')) P y :>^^}\^^'f- > i>r 

(IR, 2R) ~ y -7 x^;Vj^^ P >>^T 5 > 1. 27g (6. OOmmol) 
©^7X^ aa*;!^^^?^! Om UC3, 5 -i?^ b^ix^y n »; F 3 7 3m g 
(2. OOmmo 1) ^JH^T. ^ST' 1 7 i^tiM# b/cm> ^MtC J: *) t^#1^:^>^ t> 

(iR, 2R) -py :r.~jv^f-u>PTi ymmm^^mbizo ^?s*a<-^y- 

CiJ' p Ds}>;l/ii. : J ~)V= 10:1) Jc i^Mt" ^ ^"C @ ^ i: S Cl R. 2 
R) - (3, 5 -i?^ h^v'^Vi?;^) U > 5 y CHTn TD I 

AMINE (2-2)J t\>0o) '^ISOmg ( W 2 5 %) t^n^^H^^^f^o 
1 H-NMR (CDC 1 3) 5 : 1. 8 C3H, b s ), 3. 4 (IH, d). 3. 6 

CIH, d), 8. 7 C6H, s), 3. 7 Cl H. d), 4. 0 ClH, d), 6. 4 

(2 H, m). 7. 2 Cl 3 H, m) 
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^ 1 




N o. 


R 


<5^ (ppm) 


1 




1.8 {3H,bs), 3,6(lH,d), 
3,3(lH,d), 3.8{lH,d), 4*0(lH,d}, 
7 .1-7 .8 (17H,in) 


2 




1.7 (3H,bs), 3.8(lH,d), 
3.9(lH,d), 4.0(lH,d), 4a(lH,d), 
7 .17 .5 {14H,m) , 7,7 (3H,in) 


3 




1.7 {3H,bs) , 3.4 (lH,d) , 
3.6{lH,d), 3.7{lH,d>, 3,9(lH,d), 
7.0- 7,3{19H,m) 


4 




1.8 (3H,bs), 3.5(lH,d), 
3.7{lH,d), 3.7(lH,d), 4,0(lH,d), 
7.1- 7.3(14H,m) 


5 


1 - >'x^;V:c^;l/) : 


1.3(3H,d), 1,8 (3H,bs), 
3,4 {0.5H,d) , 3.5 (IH, q) , 
3.8 (0.5H,d) , 3.9 (0.5H,d) , 
4.0(0,5H,d), 7 .1-7 .3 (15H,m) 


6 




1.7 (3H,bs) , 2,2 (3H,3) , 
3.5(lH;d), 3.6(lH,d), 3.8(lH,d), : 
4 . 0 {lH,d) , 7 . 1--7 . 3 (14H,m) 


7 




1.7 (3H,bs), 2,l(6H,s), 
2*2{3H,s), 3.4(lK,d), 3.5(lH,d), 
3.8(lH,d), 4,0{lH,d)/ 6.8(2H,s), 
7.1" 7.3 


8 




1.7 {3H,b3), 4.0(2H,s), 

4.4 (lH,d) , 4.5{lH,d) , 7.1- ' 

7.5{14R,m), 8.0(4H,m}, 8-4(lH,s) 


9 




l,7(3H,bs), 3.6 (lH,d), 3.7 
(IH,d), 3.8 (IHyd), 4.0{lH,d), 
7.2(10H,m), 7,l(2H,s), 7.2{lH,s) 


1 0 




1.8(3H,bs). 3.5{lH,d), 3.7{lH^d), 
3.8(3H,s), 3.B(lH,d), 4.0(lH,d), 
6.8(3H,ra}, 7,1-- 7,3(llK,m) 


1 1 


3 -™ D P^V^^?;!/ 


l,B(3H,bs), 3,5(lK,d), 3.7{IH,d), 
3.8{lR,d) , 4.0(lH,d) , 7.0-- 
7.3 (14H,m) 


1 2 


V y ;v 


1.8(3H,bs), 3.5(lH,d), 3.7(lH,d), 
3.8{lH,d), 4.0(lH,d), 7.0- 
7 .3 (15H,m) 
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CmnmB) l (R) - tol-BlnaplRuCOIAMINE (2-1) iCl,. 
©-^^ 

[(S>Tol-BINAP]R«a^(dmf)„ DIAMINE(2-1)^ t(S)-Tol-BINAP]RuI DIAM1NE(2-1)] 

Org. Synth. , 1 (1 9 9 3) imW.O:&mKm^. { [ (R) - t 

oi-BinaplRuCla) ©D M F ttj!)0@^#fco 

?5lt^T% T}Vzf yumi'til 0 0ml 2 T-^^ L/^:D I A 

MINE (2-1) lOOmg (0. 25mmol)> {[(R) - tol~Bin 
a plRii C 1 J 50mg(0. 26mmol) Rn;!7 OD:t^;^A 

2 0 m 1 SM-trS O^S-IS^^Uifco ^©^^ €©i&^TMjEmil tTWm 

CO-fb-^^^^'P-NMR (CfiDs) X'^^^ h;U*lflmL':fe«t^. 4 8. 8> 4 6. 
3^ 3 7. On 3 3. 6 p pin}ce-^':&'«lill§tlfco 

(MJi^!! 6) [(S) -BinaplRu[DIAMINE (2-2) ]C1 ^(D^m 
Ora.Svnth.. 7 1 . 1 (1 9 9 3) \zm,m(D:Bmi^m^^> {[(S)"B I NAP]Ru 
C 1 a) 0DMFTOt)^#fco 

ol^-e^ T;W=fy®3J!tLfc 1 0 Dm 1 ^ Uyi^K^ ^Jig^4T'^^L'7tD I AM 
INE (2-2) lOOmg (0. 27 6mmol). {[CS)™B I NAP]Ru C 1 3} 
cDDMF#lin<^2 5 Dm g (0. 2 6 Sramol)^ *5 ckOti? D n si^;!/ A 2 0 m 1 i&ttii 
d-. MUX'S Q^mWbfCo ^©Ja^TMffiMbTWmU:fcffi^a'£'^4^ 

CO'fb'&^CS 1 P -NMR (CD C 1 3) X^i^ h;V=&S!l^b^M:^> 3 6. 1> 
3 8. 6s 4 7. 7> 5 0. 1 p p mtc h'"-^' tifco 

(^il#li7) l-7:t:^iJ/-2-(N-^^;l/-N~«<:^^/-l';VT^ 
y ) _ 1 -•/p/sV -^l/O-g-^ (1) 
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Q^Ph 




Ph 




1) [(S)-tol-Biiiap]SuCIz(<i!nf) 

2) DIAM1NE(2-1) 




CH 



Ph' 



3)KOBu* /(CH3)3CHOH 



X 



O 



TJVzfy^mM.T. V-f C^S 1 0 0ml) iftf { t (S) -to 

l-BinaplRuClz} (dmf) n (5mg, 0. 005 mm o 1 ) > D I A 
MINE (2-1) 2 mg (0. 005mmol)> 0. bUCDij n ^ t --f \^ ^ 
i/ K<D 2 --/a/^y (0. 3 m 1 ) . 1 ^"^l^- 2 - (N-/ 
_ N }]/T X J )'fn/<y~ l-:tylZ 4: mg (0. 5 mmol) ©2 

#fenfc 1 --y 2 - (N-^ 9^;W-N-^y VW^^T S y ) ~ 1 - :/n^^V 

-jX^Oit^m.WR'O^^^TT.T-l^^m.l^^^ HPLC C:;?7^i^:Daicel 

Chiralcel OJ; ^i&^S ; -x^iJ-^ : jc^y -;l/= 15: 1) ^SU^U 

fco ^Wi,mommw.m.\-t (is,2s) t-feo^io 

(MM 8) ib^Ste i~:7x^;i/-2- (N - / N --^ ;/'/-f ;i/T 5 y ) 

^ 1 p^nV -jvcD-^fiX (2) 

T;l/rf ^I^IB^Tn li^M*" h l/™^ (^ai 0 0 m 1 ) «f {l(S)-B I 
N A P]R u C 1 2) ODMF#SDfe9. 4mg CO. 0 ImmoD^ DIAMINE (2 
-2) 3. 6mg (0. 0 1mmol)> 1--7ji^;V-2- (N - ^ ^/V- N -■^ > V 
-r;PTiy) T^o/n'^- 1 -:t>'2 6 Tmg (1. 0 OmmoO © 2 - o / --'^ 
2. 5m 1 jt?K^^ll'T??^JDl>fcc 0. 5 M ©^U A t - "/ 
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-jV(D^^mM^^^i^r7.y'U:tM^n^.B? L C(:^7 5 A:MicelCMralcel OJ ; 
K;^ti: C1E,2R) -efeo/Co 

mmm 9 ~ i 9 ) 

^ts. i/ yW<o 1-7 x^;w- 2 - (N-^^^iz-N-^W-f jvt J / ) ~ 1 - ^^a/-? 



i^2^ 







1 -:7 

- 2 - (N~y 

/ ) " 1 ™rp 




R 


C% e e) 


mmm 9 




9 4 


1 0 




9 4 


mmm 1 2 


2 — ^' n D'^v^:^;^ 


9 2 


3 




9 2 


m.Mm 1 4 


2, 4, 6 - h y p< 


9 4 


1 5 




9 S 


mmm 1 6 


3, 5 -i/ h"^) -7 }V:!^Uj>-'f-}V-^yt/)V 


8 9 


S^:ffi#J 1 7 




9 5 


MM 1 8 


3 -ii xin^yt^A' 


9 3 


1 9 




9 1 


^mm 1 


H 


6 8 
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1.-^^(1) : Ru (P x)„i [D I AM I NE3 CX) CY) 
D I AM I NE(i. C2) 1 R^R^C* (NHR^) - (A) -R^R^C* (N 

Ait. SmS^'tbTl^Ti J; < J:.-7^i^^^*^^■eO^•r4) j:i.^C 1~C 3©T 
b> A^mB^hL<\tT}V^\yyOt^. Rl<^:R^®^<^Tn*^<i:R^<i:R^<^)^r^-rn*^ 

n 1 ti 1 XJ* 2 a>!il^^S^o } 

tr ^ § s 7^ ■=- ^b'^'^o 

2. ttrSBD I AM I NEJ*. — ^3?; (3) : 

R^R^^C* (NHR^) -R^R'C* (NH^) 
i^^^ R^~R^S.OfC*}^Btffai:^b^>**^-ro ) 

3. m^Psi:}*. -m.^ (4) :R,R«P- CW) - P R.R^ C^4'^ Ro> Rr. 
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4. HrlBP — jii^sS;. (5) : 

RD^ Ren Rf- R«S.t>*W{iBiBtP!D«i*^^f o ) 

5. — (6) : R^R^C* (NHR^' ) ~ (A) -R^R^C* (N H^) 

6. — (7) : R^R'C (NHR^' ) -R^R^C* (NH^) 
(3?;f=f». R^~R^. R^' :S.?J!Clilfia<i:lSiUiE!*^^i-o ) 

7. — (8) :Ra-CO-CHCRb)-Rc 

Rb 1*^ TIBO-IKS; (9) . (10) > ( 1 1 ) ® ),%-rn;ei^®«*^'r<, 
— jiS^ (9) : R'CO (R') N~ 
—m.^ (1 0) : R'CO (R^CO) N- 
-jlgxt (1 1) : R'R'N- 
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•e^$*ia5-te i*t:CDa-T 5 7 ^ h H^:® 1 - 4 ©^r^f'n*^^-IB^©^^T• 

(12) :Ra-C*H (OH) -C'H (Rb) -Rc 

c^^^ Ra. Rh^zyc^tmmtmi^wM^mL. r c fifriat^D^^^^-To ) 



36 



BMTEKNATIONAL SEARCH REPORT 



International application No* 

PCT/JP02/00191 



A, CLASSIFICATION OF SUBJECT MATTER 

Int.Cl*^ C07C215/46, 215/08, 225/20, 213/00, 07F9/50, 15/00, 
C07M7:0D, C07B53/00, B01J31/24 

Ac{3ording to International Patent Classificadcm (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int-Cl^ C07C215/46, 215/08, 225/20, 213/00, 07F9/50, 15/00, 
C07M7:00, C07B53/00, B01J31/24 



Documentation searched other than minimum documentation to the exEent that such documents are Included in the fields searched 



Blecttonic data base oonsulled during the intemationa! search (name of data base and, where practicable, search terms used) 
CA(STN), REGISTRY{Sra} , WP I (DIALOG) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication » where appropriate, of the relevant passages 



Relevant to claim No, 



X 



X 
A 



X 
A 



WO 00/41997 Al {Nippon Soda Co., Ltd,). 
20 July, 2000 (20.07,00), 

Page 11, lines 7 to 11; page 12^ line 28 to page 
13/ line 4; examples; Claims 
& EP 1146037 Al 

SALVATORE, R.N. et al . , ^"CsOH'-promoted 
chemo selective mono-N-alkylation of diamines and 
poly amines". Tetrahedron Letters, 2000, Vol.41, 
pages 9705 to 9708 

JP 10-45721 A (Shiratori Pharmaceutical Co., 
Ltd - ) , 

17 February, 1998 (17.02.98), 

Page 4, formula (1); examples 1, 2 

(Family: none) 



1-7 



5, 6 
1-4,7 



5, 6 
1-^4, 7 



j [ Further documents are listed in the continuation of Box C» | | See patent family annex - 



* S|>eciat categoiies of cited documents J **T' 
"A^* docum&rtt defining tbe general state of the art wfiich is not 

cojisidered to be of particular relevance 
"E" earlier document but pubUslied on or after the iniemational filing 

ddtc 

"L" document which may throw doubts on priority claimCs) or which is 

dt^d to establish the pubiicaUon date of another citation or other "Y" 
special reoson (as specified) 

"O" document referring to an oral disclosure, use» exhibition or other 

"P^ docameni published pnor to the international filing date but later 
than the priority date daimed 



kt&r document published after the international filitig dale or 
priority date and not in conflict with the application but cited to 
understand the piindple or theory underlying the invention 
doaiment of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in Ihe art 
documwit member of tjjc same patent family 



Date of the actual completibn of the mtemational search 
21 May, 2002 (21.05.02) 


Date of mailing of the jnternatibnal search report 
28 May, 2002 (28. 05. 02) 


Name and maiHng address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCTyiSA/2iO (second sheet) (July 1998) 





H^ttJli*^ PCT/JP 0 2/00 1 9 1 


A. ^m<om 

Int. CI' 


ir^i>^m(o^m- mm^m-'^m ( i p o ) 

C07C2 1 5/46, 2 1 5/08, 2 25/20, 2 1 3/0 0, 
CO 7 F 9/5 0, 1 5/0 0, 

C07M7:00, C07B5 3/00, B01J31/24 










Int. CI' 


C07C2 1 5/46, 2 1 5/0 8, -2 2 5/2 0, 2 1 3/00, 
C07F9/50, 1 5/0 0, 

C07M7:00, C07B5 3/00, B01J31/24 










CA (STN) . REGISTRY (STN) , WP I (DIALOG) 












Mil 




X . 


wo 00/41997 Al(0«si«5^;#ti:) 2000.07.20 

mi iMm7-i in. mi 2M02 sn-mi 3K^4=ff. 

& EP 1146037 Al 




1-7 


A 


SALVATORE, R. N. et al. 

' CsOH-promoted chembselective mono-N-alkylation of diamines 
and polyaniines' 

Tetrahedron Letters, 2000, Vol. 41, p. 9705-9708 




5,6 
1-4,7- 


HI c«03ii5^ 






* 5lffl:S:i)tro:*^=ry — 
TAJ ^ttcK51«3&^^CtSfeT?t*'fe<, 

rpj BPWiiBtfft?, i!,>-z>mmo^m<!omj^tfsi^mm 


rxj i|#K:M3t©*.S:Wc*>o'rs m^:^M(0?f-'e^m 


2 1. OS. 0 2 




i3*@i|#fr-;T (1 sA/j p) 

a5-ffi#^l 0 0-8 915 




03~3581-X101 


l' 1 


4H 


3 0 3 6 




3 4 4 3 



^^PCT/I,SA/2 I 0 (^2^—5;^) (1 9 9 8^7^) 



mmmmm^ p ct/jp 02/001 9 i 



c m^) . 



X 



A 



JP 10-45721 A(&M»^^*±) 1998.02.17 

m4M^ CD . mm^sji. «Mi^2 



5,6 



1-4,7 



^PCT/I SA/2 1 0 (^2^—' :;»K>^t) (1 9 9 8¥7M) 



